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(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a projecting electrode capable of 
securing sure electrical conduction between electrodes formed on a fine 
wiring board or a semiconductor device and to provide its formation 
method. 

SOLUTION: Projections 41 each having a sharp tip and a profile formed into 
a mountai n-l ike shape are formed on an insulation material 40 of the 
wiring board by means of etching, a metal layer 42 comprising a first 
metal layer 1 and a second metal layer 2 is formed on the formed 
projections 41, and thus, bumps 7 comprising the projections 41 and the 
metal layer 42 are formed on this projecting electrode 51. 
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(1^113 ] Mte^SJlti. C u , N i , As, A 
u, Cr. Pt, RhXJi:Pd*>'i>^|.t>iO-C$j'I.C:i: 

1 ~3 <oi^-rix*» 1 mm<^^w^m. 

[ii3i<ii5 3 mmmmm<^^m\t. u-^mmzi. 

i>zt i-imt-r^n^m 1 ~7«ov%-fii*» 1 ilKiSito 

mfS.txKct^m^tmmm^m.yfmx-h'ox . 
^mmmzmmmmm^\hm t ^ 5§® mfs^i- h is 

i:. 

imsmi 1 ] msmmMmi.z^mim^-ri>JM 

mi:m&i-hxmx'$)i>zb^nwLb-rtmsm9im 

mm 1 2 ] mumtmmzmmim^-ti>T.m 
a, wim.ii^^it^cr>mmtmmmzmi^izMm 



g^mi:m^'r^jiwx'h^zb&w&Lb-rhimm9ti 
I tmm 1 3 ) Buf e^JSJi ^ jgRSt-r ^ xsji , itiia^ 

X'htzbi^mb-i-hmim9~~i 2<^^^^^^*n3a 

Birie?igiiH^^«ffi{i:, '^mmmzm^^tixmmmm^iii 

%^^'^h'^fz\hmbti:hmi&b , 

fihix<.imk(7-)j<yy''^^m\^x^j:hi^(r>x'hh:ib 
^nwLb-thm^^s'ucr>m&mm.> 

[000 1] 

c^gpfn. mm^mBafm^mmm(,zm^^^rihmwm. 
^(r>mmjmmfm=f-u&icr>w&mmzmth, 

[0002] 

ti:, mtii'mmf-S- 5530 6-^i2f$8twW^:^<xT 

[ooo3]iiio{i, mM<7iWM.mw.±.<7immmM 

^TK^mX'hh. §igett«8E4 0 0«i:, <J:<?)J; atCJg^ 
$i^TV^^. m-h. tr. ^V-^ 5 F1S!i7 -f /l^A^O 
$eiS7 -f^WA 1 0 0O±tC. Au. Ag, Cu^iO#a 

*icffi^2 0 0$->'N*:?->'?^fig-r iXtc. --jfyxxr;!^ 

^ta)ii*c7)«Mw^^e^:g-t-^s=f±fflHg3 0 osrje^t 
7 -f 1 0 0 b . ^^^le^ 200 <o±c{as 

jdx&x'I^* lt ii^ie^^tiisi? 7 0 0 imm-th, ^ 
Lxmmiz. zcommmmta^i 0 o<^mm±i>zmm 
;><-y^mmi,zj:omm^mm4oo?:mfS.L. ztii,zx 
•5 . wmmm. 500 i}^^-t^cox'h h , 
[0004] z<^mmMmBc(f^<^ni^-n'&.zxi\. 

{i\ (^^7 10 0) ti?L5rraffC. 

0^«:<^3Sig**r&]±t-4i:ftfc, *fe^7 -f^l^Al 0 0<7) 

t.-m.z. ^mm.^A o o*^M^^ia^2 o Q)<r>ixzm 
^^fix\^htz^. mM&w^^w^9-y<rm^(rm. 
mmiy^^^^zts: 0 , ^z^tisf- y r 5 o o±^ 

^atcf§®-r ^ .1 b ifX% . ^5S«s^iao^M140(6]± 
[000 5 3 ^tz. z<r>i.o\,z\^x^^'^titz^^ 

y vw^wmi^htch^'^mm.<n^^^zWL 
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P : Chip Sized Package) <7)^mW^W.<r)^^W&^'tf 

[0006} t*- 4> - ±m Lfz^m^mcomj& 
ijmzxK)m^^ rifz^^mm 4 o o « , ^(ommi)^ 

m^mmi>zzcr)^m^tmm4 0 0 ^m^'^tim-^, mm 
^mt^^cspmmtiTimmmizxK) . cspmm 
cr>mMi^nx'hh^mti^^m^^4 0 ococ s pmm 
tcr)imm^z^^ximm^tixmtjLt^j:^bmz, m. 
mmm.A 0 0 tf-mm. \.wm.wm\<rmM.h c s p m<r) 

^ fz , —ycommmm.±i>z-'o<^t:-)w^yy'nmc^^ 
m^mm^mm.-thfzib. mti,^. i^*a«^cspe 
mzK'o'^oia^oti^^Lx^'^hm'^. m^mmmt 
c s pm&}i(omm(r>/<^y^izx 'oimm^m^^^ 

m^i-ti>ztA''X'^^£<^j:hzt^'^hi. 
[0007] ^zx\ zixi^comm^m-ik-r^fcib. * 
mmAii. wmMWL±i,z^-<is^-ynm^rirz^i^^mm 
t Lx , ji y^yy'mzj:'ommmmm^^^i^i^^ 
fzdimt^j:^ 1 ximwcoj-<yy°^:m^Lx^^^imi 
mm<7)m^-^mi:m'mL. ffiiitrv^^ (#112000 

- 1 3 0 8 6 2-^) , :icr,m^^mizXixiI, /<yy'cD 

9ct^im^i^zikh-^^zt:^^x'^hcox\ mtit. 
^m^^shcomm tmDmumLxt^'^ yyco^m^^ 
^<^mffit:^#fijso, ^^mmi>z^mniMm<7)mm 
w^'K^ • wmtmK . tfz. mzm^ • wmbfzt 
LX {.-MmiomwAzj: 0 ■?:<r)mmm^i^^mm 

fzn,%mmm ^%hztifx'%htmz. ^m^mM<r) 

mz^f&^^i, ^ t ifX'^ hi.o^z^j:ht\^o nAifh 
[0008] 

m^fimx'ii. j-^yyco^m^^^-^, ^mi^ziytz-ox 
^^Lfzmn&^mm^m^-t^ztfin'^htmz. ± 

X<nm.mi:mmz\im.^^i:h:ib1fX't htzisb^ J: O'lSt 



[0009] zc^^mi. Z(7)Xo^^jS^lzm^X^j:$ti 

fz t cox\ mmti:W.^mwL'^^mwmm.<<zB^^ixfzm 
mfii<rmm^j:m,%mmm. ^ sstsi-r hzb ifx # 1. mmk 
mm. ^<7)m^-^mi:mm-hzb^^iif^b^^, t 
fz. zcDm^m. m^mm.(^m.mb^^^m^^sh(r>m 
^bcomM^zhfz^mm^^m^mmm^mmi'h z b if 
x-^ h^^m^i^-^wmi-^zum Lfzm.=f-^&><r)m 

^m^^^-thZb^B^b^^. 
[0010] 

mm^mm-^tzibco^m z<D%mz^h^m^% 
w>t. wm.ms.i.^zf^-S'-ym^^tLfz^m^mMX'h 

^mmif.zmfSL^ixxwmmB^t^9t^i'Jih^ 
fz\hmbti:hm^b. z<r)'immncr>mm}L\<zmis.^ix 
rz±w,mbt-h^^^ti^iximm.<^j<yy^m^L 

X^j:hZb^imb^h. 

[0011] z(r>wmz\^i>mm^mmmm-)^mi. 
wm.mii.f.zj-^'S'-ymfSi-^fi. mmmmm^^^^i^ 
h'±rz\mb-^j:h\x{mm.<r)^^yyimiiSiL.x^j:hm. 
m^mMmimj^xh o x . ^mtmm^zmmmmm^ 
\hmb^j:h^mimi^^6JLmb. zff)j:mx^mi}m 
fS.^iifzmmmm±^z^mm^mis.-ti>j:mb . -i^ox 
mx'm^^titz^mm<7)~uim^'rhxmbimt s 

Zbi:mmb^^. 

[0012] z(r)^mizmi>m.'f-^Sxcom^mmit. m 
tmm^sh<7)mmb mm-^^^s^mi}mfs.^tifz 
sij^mm ^^i-?> mir3&<^tk^mm.xh ^ t . mmm 
m^mmii. '^mm^i,zmfS.^tixmmmmm^^mi 
^(>'*trzihmb^j:i>^mb . z<7)mim^(7)mm±^zw^ 
^^tifz±mmbti-e,m^^tih iximmcoj^yy^: 

mj&tX^j:^hcoXhlZbiWmb^6. 

[0013] zco^mi^zxrm. SMmm±i-zj'^^-y 
nm^tifzs^m^v&b LX . mwmf±i>zmf&^titz 
mmmmm^^ft&i'^ t>^tz\mb-^j:^mnb . ^ o*e 
mmm(r>^m±.^zm^s. $ ritz-^mm b ^.itjK? ni. 1 
x\±mm.coj^yyiBiSiLx^j:hmmmM'km^Lx 
v^^). zcntzib. Z(7iJ^yy<r)^mifiW^^nmiz^^ 

fz, ifWFiXii. mmim]S.Lfz'i&mmm<r>±.{,z-^mm 
^m^Lx^-^yyimi&-thJ:oi,zLx^'^hcox\ 
mizx. y^y^Lx^^yyim^-th-}5ii.bm^j:*). 
yy</)-m^i'i%hfzii^i-z^>^m-\-^mm^w^^zfih^^h 

■<tT*3<itiW=5ri'\ zcofzib. mmW-^^zX':>X^<r> 

mmmm^tihmm^^mizi,^^\,zmm^^Mmim 

m-h z b i}^x'^ , ^m^wm(r)mm^^^m^rafh 

Z b A^'^ffg t ^ . tfz, nrf-Uffucr>^~^mm.b L X , 

z(/)Xotcmm.<r)j^yy^mfiSLLx^x^m^^^ifm 
hzb\.zx^. wm.m=?-^&>fr>nmbm^'MLi&m.L 
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gi5n°po«s iz^ # $u $ fznb . Rm&m^K D m 
t,zmm-thmmmsm<r>m\'^^m.uL. ^k-cfoa^srsi 
m^zmm^-^^ztti^x-^^, 

u—f'mmxiix^ yt'yyizx^m^^ix. x-y 
^vjz&tc J; hm-^ii. mumss.fmmmizw:}]ii:r. 
'y^yyim-tztizxKimfS.^ti. u—^m.mi>zx^ 
m-^ii. mi^msimmiziy-^mm^m-t^tizj:. 'om 
^^fi. x^y^^y/'^zxhim^i.i. m^x\t^mim. 
(r>mtt^mmMi<z-m%tmmznmLfzm^i^^h:^-^ 

[0015] t.fz. iuie^ja«{±. mmMm. ^ 

mt^hts:hi^(^X-hh. 
[00 16} 

[ 0 0 1 7 ] Hi tc^f J: 0 ^z. %=m§^<nm&m!m> 
m&^m. 5 0 {i , muty v^i^-y)vr 'J >- b»« ( fi 

exible Printed Circuits: FPC) ij^htsi'O . ^Sifc^T) 

•f ) )immm\.z^^m^ixx\^h , ^wmMt'^wt. m. 
mmii&wfi%m:'^h'tfz\mhti:h'm.<r>i^yy'iii 

5 2S::frLT«?^E^a*«s*^^^BX^C:fe, S?-^aJiRi 

v^-y b 5 3{i. ^<r>A''L-mz-nn^<nmun>ti^h 

=5:l>f- y7-}iigKa5 5 4SrWL. ^Of--y 7lfma5 5 4 

CTxtfc s p 5 5 s-JtiiSitfc^^-r ^. h ti^x-^ 

ZCOXol^zLX. CSP 5 5*<1^SS«5 0±tClX 

(a) tc^-rJ;dtc. ^aEa^soiTJW^aMtwj^^^ 
c s p 5 scommz^ti-^'tiMftn Lm.miM-ti> . 

[0018] mi&^%5 1 <0>'NVr7{i, |5lll( b ) 



^J;i(i%-K'J-< 5 H^iaBg^x,+:dfi^i^®fli#iOffi 

^s«3<7)fej^^i^4 oizm^^titi^A lb. 
\hm<r>mmA i ±cff^«$ix^v;» i cn^mm i 2 

■h^htsihf^yv'Xhh , ^fiOTtA^. ^ii^>§§e^mfi55 
1 C S P 5 3<r>W^ii<nW^m'^.. C S P 5 5<?3mfig 
tcv s>r 7 co$feii«itgMX{i5§ # f iJ $ 0 . 4 2 

jii:^oTi'^'g>. Z.(r)mX'\t. 1 oc7)g§e4*c«ffi 
5 l*i1tgt<50>'NVr72:*LTV^I)^v:y), -?-il-e'il<?>>'< 
yv'i aym'^^z^'}fcr>j<.vv^ffih'otz'^ . CSP5 5 
^t^^*^ 5 0 tc^^i'-'coK 0 #*^'^> o /t t L T t , I6« 

3w«!i^T'«>i. c s p 5 3<r)'mm<mm'^'Af)'^^^ 

[0019] mSRX/mAl,^. itf0^^at(cll-S2r«^gP 
Si's) . 

[0020] t.-r. 113 (a) \,Z7v^-tii0l,Z. }MLfz 

X 0 ^i£^*« 4 0 tfoTifiijtc . z (^mmmiFf 4 o s: , 
z.i,^m^i^-thfztbcr>^mw^4 3 ^mttzMmmus^m 

M-t^ (SI), ^io. ^coid^a«3ti. ^i^»W4 
oco;^*»'c.^st><5o-ei^v^. ijjc I3iii(b> iZTfi-t 
J; -5 . >r coffls s tifznmmm 3 ojfisia w 4 0 «o± 

(OT, TDFj fcB&ia, ) 42rmJlL (S2) . 

jg^asj t-r-i.. ) emogu^^Srvx^'STvx^^ 

^-^ti^cf^, iS*lffi=IS3 5ll7tL. -?X^8S:|^*t-C 
*>^.iimLT. Rill ( c ) [USSvs-^j^-y 
Jgfiica55^5g|a:l^«®JBfi!ta56mi'hcOf£^SW4 0±O 
DF4Srl^*-^l. (S3) . ^rii, Il6«i. -g|5*<l^* 
$ ix;t D F 4 i: leiS^M 3 AQ^k.ti- (o^fz 
IMmXh 0 , iieX^XT- -y 7" 3 T'ti , D F 4 c7)|^* 
Snfcg|5^*«?vgl53 Itr'SroTV^^. ifc, 113 (d) 
ll6tCii^-riilS»«3c7)li!6lilA-A " 8lrffi0T'$> 

[ 0 0 2 1 ] <X<C, 113 ( d ) t^^-r J; ^ ffi^SW 

4 0 tcM LT , fifij;e.(f«*ttx y ^yymi^m LX D 

F|^4a?^^9c0*fe^»«4 0?rti^^tcx-yf-:/:J'-L. (S 

4 ) , ^m^mMzi)i'^fzmmmm^t^d:hmis4 1 $r 

mfSi-th. :i<r>t^. ^J;c{f'>xy bXyf-^'i/SaaC 
J; , X y f- Srf ijffl LT D F 

4<7)T(ilt-ST'^-^^'-X yf->'^'-r^i: , §§e4 ItfO 

iiie4 i5:?KfiitL^>:f*, wmwLs^. mu^^^^yy 
^mmmwh^j:^ d Fi^iffl^^Ktcwtr . n'>tzD 
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F4i^mmii^4 0±.i}>t>±Xm^L (S5) , Pin 

(e) tc^fjcoc, J^y^yymm^tifciimmi4 

0±IZ. ^'OA (Cr ) . -y-tnlr (N i ) . ffl (C 
u),«g(As) ,^(Au) , a^(Pt) , Oi^'-C? 
-6. (Rh) Xi^^^^iy'^M. (Pd) ^*>'b^l.fiV->^JS 
mcom 1 cO^JSSJi 1 S:. mmmmm (Physical Vapor D 

eposition : PVD ) l,Zj: ^m^-fi> ( S6 ) . CI COP 

•y ^ 'J y^'ffi^ i:'*^'$> 0 , i tlh<r>-7imzX 0 C u 

COO 22] cL<r>xo\.zLx^\<^±w,miti^m^^ti 
fz^&mmiA o±fc, ism ( f ) tcis-tidtc, st/o 

F4$r«eU (S7) . mtcx-y^>':/3{!lJl*%$ia^ 
X y f - y^'gp 1 0 Jili-hOgB^Ji- ^ -ex ^ 8 ^ y t 

T, 04 (g) CTK'Ti'Pt;, «i^S«4 0±<0lS^t$ 

ix/tx -y ^ yyu 1 0 WJ-f-cT) D F 4 "k^xm^-th ( s 

8) , <X^z. |n]|l (h) tCTi^-tietc, >ItOx./^yi?- 
g|5 1 0±OD F 4 ^^L/iS ^ii€^*W4 0±l^jefi£§ 

fifzm 1 <o^]s;i 1 o±tc, mui^i -/ ^3®stc i o c 

Ni. Cu, Ag. Au. Pt, RhXtiPd^*^ 
ht^:h'm2cr,^mm2^J^m-h (S9) . CKOJ;^^: 
yi-z^t^zX^m^^ini-zmi <r)^mm 2 (i , -Jl«jt*> 

i3/c^Jltiit*^4. ^r-S t COT'S) !> i: ?tJSS^t:=5ri3S V \ 
-Sflljtcotl-^Ji-ecoSSrffM-t^^SWilst, ^ 

ficox ■vi-y-p'm^<^mz+^\,zs. •/ f - y iTV j/x h b 
=5r 0 # ■& 14«co^JRWt4**'jMtK § ix=5rftix{i =5: 4. =5r v ^ . 
C: coll 2 cO^JSii 2 1 cO^Sii 1 (TiUzm^-th Z 

i: i 0 , mcoisrig 1 co^mm 1 X -y ^ y ^'-ri. 
^ t -c-iejuaiss mscomss^N-^'-ysrj^fiit-rs c: t 

[0 0 2 3] ^coietc. ^•y^3!aiItcJ;'5^2cO^JS 

m2kmf!^Lfzm. isjia ( i ) {c^^-fctac, x-yf-y 

i^'IIBl Oizm-otiDFA^:. iifiL/iJ; d^D F^*ffl 
?§?StlSLTiei*»:^3±*>^>I^L ( S 1 0 ) . ftf^ 
tC, mm U ) iZ^-tJ^OiZ, DF4Srl^*U;^cX.y^ 
y^'gp 1 0 gP^colS 1 CO^SS 1 5: . ±3* L/C J: 3 ^x 
■y^y^'mmiiZX Ox y^y^L (S 1 1 ) . iS^HISg 
^5rlI^a«3±tC>N*:S'-y?^^-rSi:?^(:s 5^^^^ 
ffi5 1 A^^)t-t.l>. =5rfc, ::c05ISttfl;^ffMX!iacoM 
tct3«.->T(i, DF4 t L-TV»^5(9)|.^^^'J^U'i''Xh$rffl 
V -^/i A^' , C: c04-;'yjg 1/ i^'X h cOfti:) 0 t,Z V %^(9> i) i^'JB 
U-v-'XhSrfflV^T. ±iexgX7=--y7-3-«?>-Xr-yr8T* 

d^j::r:^3 1tDF-7X:^U-!i^3 0ti}<mz^h (E3t 

■y^yt^mmizxK)mmi>zummwi3iz?^m:^mim 



100 24] ttc. zcnmi^^mms i <mmi. mt 
i£m 1 Ri/m 2 co^js® 1,2. ieaa« 3 ( 

4 0+^m^4 3 ) &IA'DF4C0J5$^^J«, X y^y 

mm5 icom^inhfzMz. Miwmm3±iz, h^m 
1 ^iHissifi^ 5 2 'S:m^-t^iomzi:t'<x . mnmm<r> 

tc«^< »««Sco*iJ|IS^ri:'*«ii'-=Sf v^7t«6. 

\Mimzmm^mM5 1 ^jgis-r-i.>ii:7:?^"5rtgt^-5.<, * 

/i. iEIIS^3cO*&»fi«4 0tCiSJg5?ig4 1 $:J^^L 
/cf*. C:c0|§^4 lcO±tCifemS4 2S:JKJi!tLT^S^N' 

yrm^cDfzib. iniS§®*^'Jg)5Jc$ fit v ^:5rV->EIIS«± 
t^^t-g^SB^^H® 5 1 &ff^fi£-r ^ ^ t t =5: 

«ii^»W4 O'^mico^mm lti<J:."/^yVm<fZi9:k^ 

ti^uii^m^mm-t^ z t t^x-^ h-tz^. ^m^mm 5 
1 (7)m^^mm<7)mmziiax-r^ z t t^mxh 0 , m 
m^mms l<oJ^«co^^'77^^$•^i'•'^< Lxmm.-r^ 

Zth'sjmt^j::^. 

[00 2 5 ] ttz. ±mLfzmm^mMmss.>im(Do 

@eiSS«3co*fei*S«4 0S:X-y^y^MJItT?§ 

m4 1 im^^&xn ( s 2~s 4 ) cj^ft^o^::. 

coxo^u-mzx'j^mA mfmi-^^o^ztxi,^ 

W m-h. mtimnz^-rJ:ol,z. ±IEXSX-r-yr 

1 x-mm Ltzimmm. 3 <7)f&mmtt4 0 , rssi^ 

(H^-tt-f') coi^— fBSJt5tJSgP2 0*-<i>aiSt$fl 

^ If 3t ^ tii:hmm Ltz^mxmm l , s^cooflgB 2 

cOBl*ftt"DSBtCj&cr{t{f3S-:?< «5 fc'b— !f>'N*"7-*>'«< 

tc^fzi^, mu2\cr,immmmi, mm\i^xiiv 
^mttch. zoi-xmm.Ltzm^co\m2 icop^jg-r 

[0026] — EI8 ( a ) tc^K-r J; a , iHII*« 

3<r>m^x\i^m\m<^'imm^4 0i,z^ ^S4 1 ic*t 

fBL/::DflgP4 4SrWr'i.X^'y.'N*2 2?rffLWt. [SlH 

( b ) tC^-TJ; ^ ??|B4 lcOJg«S:^^aW4 OtC 
f£¥-r.i.^tT\ Pill (c) {Zn^^Xoiz. m^A IS: 
^^»W4 OlcJSfiSi-r'g.Ci: tT-t'^. CiX'ico:ft-ac 
J: 1 S-JFMLi^cmti. ±aiL/c^^*«ffifl^« 

^m<r>x^ '•/ y 6 J.mcoig^i2i^»« 3 tTSfe-^ 

[ 0 0 2 7 ] E9ti, *^Hfl<7)f{!i<oys-yrjgt^2:Wf I) 

mm^mm 1 1 *^»$tL/::Kias« 3 ^yp-t^ifmm 
mx'h^, zcr)nmmm.3±iz. mvixii^mit^co^ 
mmiA0i:m^L. ^mA i^^mnmi 2izMmb 

fzm^A A SrW-ri. X ^yy'i2 2^W LHi'rXZtlh 5r 



!(6) 002-228707 (P2002-22BI8 



1 Mf^ 2 <n>±^m 1.2$: ^6^a«4 0 l.l.zm& LT 

[ 0 0 2 8 1 . ^mmmTii. m,=fusht txcs 

Pirn Lzmfx ^is^^mmmm ^tifz m^mm ^ ^-r 

mm. 5r m^s^^a<DW.^mm.i,z m^^hzti.m^vhh. 

I ) m^^^^j:^mmmimp(fi^j:blzX OJFM-ri.XSSr 
[00 29] 

mBMcr,^^] iv.±^^fzXo^z. z(D^mi>zMi, 

nm&w.±izy<:^-ymf&^titzmm^mmtLx . m 

ttphm^mt. :i(nm^m^<ry^m±.^zm^^ixtziim 

Jit *-<i>«^$ilS 1 Xti^iSciO^NVr SrJgfiJttT=5:S 

•th:itifiX'^ht\.^o%^^m-th, tfz. mm^m 

LtzW^Wi^<n±.^z±W.m Sr JfM tt A>r SrffM^ 

lijm\-^m^i:WSii,z9h'0'th^tXii<!i^mif^j:\<^, ClcO 
[HI ] 




A 

l._ 



tzib, m^w^^zX':>x^<r)mmifw^^ixhWim^n 

CHI] ^ <D^m<r>-^mm^z{^h^ikwm.'(/^ 

[02] n^^mMcr)t&xm'm/wmm x-h h . 

[ H 3 ] ^m^^i&i:n'm^«(mmmmzmm- 

^TM^\mz7r^Ltzmmmx'hh , 

[04] i5i§;iiB^^«ffi^m^ai5fp^^ieia^si=?^«-r 

hiM^m^z^^ Lfzmmmxhh . 

[05] iBi??iB4smffi^oj^fi5a:g$-^-r7 o-f-A— 

[06] [5]Jgfi!cIgT— ^5*^1^* $ tlfZ D F t Sail^ 

[07] mmiMxmmmz\hmf^yrimm- 
h i^coii^ $: ^-r 0T-*> h , 

[08] ISI?^)j£lST'iE^S«lciljJ^yN'yTSr?K«^ 

[09] nm<DJ <■ V ^^-t^ ^m^n&ti^m^ 
$ tifz^mm^ & ^r±Mmmx$) h . 

1010] tig*Offii^««±O^i©Km«SSrS^^0T' 

i-nicTj^Jsa, 2--'m2cr)±mm. s, 500-m 

Xi?. 9---DF^i^^^, 1 O-'-xy^yi^-gp, 11, 
5 1-?^e«m. 12. 5 2-lllSSie^. 2 1, A A 
-DflgP, 2 2 -X:?'W\\ 3 0 - DF'7;?.:7gB3i-, 3 1 
4 0-- *6JiaW. 4 1-"^^, 4 2'-^Jl«. 

4 3-^s«, 1 o-^m^mmttch^^^^. 




!(7) 002-228707 (P2002-22BI8 



[112] 



(a> 



(b) 




(a) 



(b) 



(c) 



(d) 



4 

AO 





(O 



y//y/yyy//yyyy/v-7~ 



u 

^ — ^1 
«) 

43 



[04] 



[US] 



(h) 



( i } 



(j) 




10 -0==^ ,„a=^ .(Q 

yyyyyy/ yy/y////y/A 




(a) 



-AO 
-43 



(b) 



-22 
-43 



\7 



CO 



41 41 



!(8) 002-228707 (P2002-22BIS 



[125] 



[119] 



—SI 



ieiSi»=lfi±(CDF€: 



'S5 



'S7 




DF|^^g0^<O9lO^iSfS 
±(CCu. Ni. Ag. Au^ 



'S9 



[07] 



!(9) 002-228707 (P2002-22BI8 



[iStUB] ¥fiKl 3^8^298 (2001. 8. 2 
9) 



mmm^ ^ F^'-A(##) 2G003 AG03 AG12 

^^ftfe*Tfi7\Jifl440#*te m^-^-!&.y'J 2G011 AA13 AA21 AB06 AC14 AE02 

9 AE22 AF07 

5F044 KK02 KK13 KK17 KK18 KK19 



